were measured using an algorithm based on our previous work (1) . Briefly, a threshold for the width of the Gaussian intensity histogram in every 33 pixel matrix (W min ) was determined on each image frame and all pixels with value smaller than W min were assigned to the background and the rest were assigned to the cell body. The close contact area was further identified from the cell body if the pixels with value smaller than the intensity corresponding to 40 nm in separation distance (h 40 ) based on the RICM optics ( Fig. 1C) as follows. The distance between platelet basal membrane and substrate is calculated from the grayscale interference pattern arising from the reflective interference from the glass slide-buffer interface and the membrane-buffer interface. The normalized reflectance (or intensity), R norm depends on the height, h as
where h 0 is the shortest distance between platelet membrane and substrate and this corresponds to the minimum of the intensity.   546 nm (white light emitted by an HBO mercury arc lamp is filtered using a green filter) and  2  4n 2 d   0.1368 (where n 2  1.486 and d  4).
Refractive indices are n 0  n glass  1.523, n 1  n out  n PBS  1.340, n 2  n lipid  1.486 and
Immunofluorescence microscopy. To investigate the distribution of integrin  IIb on a platelet membrane during spreading on immobilized fibrinogen, immunofluorescence microscopy was performed. Briefly, WP labeled with Alexa 488-anti- IIb antibodies (Emfret, Wurzburg, Germany; labeled with an Alexa488 labeling kit from Invitrogen (Carlsbad, CA)) were loaded on a fibrinogen-coated surface and the spreading of platelets was observed using a spinning disk confocal microscope (Olympus IX71, Olympus America, Center Valley, PA). The images were recorded using an ImagEM 16-bit cooled EM-CCD camera (Hamamatsu, Japan) and MetaMorph acquisition software (Molecular Devices, Sunnyvale, CA). (platelet-rich plasma) was seeded on the substrates without or with 0.2 mM PAR4 receptor agonist,
